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Overview

� Review latest AIRS-RTA delivery (January 2003)

� Review validation data used to modify January 2003 AIRS-RTA

� Biases relative to January 2003 AIRS-RTA

– Bias versus total column water for ECMWF

– Bias versus secant(�) for ECMWF

– Bias versus ECMWF SST

– Global distribution of biases

� Candidate cause for low-altitude biases

� Global distribution of biases

� Preliminary results for Voelmel and Schmidlin co-located sondes
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January 2003 AIRS-RTA

� Based on ECMWF and AIRS special sonde launch in the Sept - Oct time

frame

� Changes to CO2 channels based on re-analysis of laboratory data, no

changes based on validation data

� H2O continuum changed in portions of the window regions based on

variation of biases with total column water in ECMWF model fields

� Many channels inside the strong H2O band were modified based on ARM

and ABOVE RS-90 co-located sondes

� Weak water lines above 2500 cm�1 were also modified, in a very ad-hoc

manner, based on biases vs ECMWF total column water

� New analyses based on ECMWF model fields and field validation data will

be used to further improve the AIRS-RTA. When is the next delivery

needed?
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DOE-ARM Special Sonde Results
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ABOVE Special Sonde Results
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Night/Ocean/�50o Latitude Bias: October
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ECMWF Bias Binned by Total Column Water
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ECMWF Bias Binned by Total Column Water, Shortwave Window
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ECMWF Bias Binned by Total Column Water, Longwave Window
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ECMWF Bias by Satellite Viewing Angle
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ECMWF Bias; Absolute, Bias Derived from Bias vs Secant(�)
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ECMWF Bias; Absolute, Bias Derived from Bias vs Secant(�), Zoom
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ECMWF Bias; Absolute, Bias Derived from Bias vs Secant(�), Zoom
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ECMWF Bias; Absolute, Bias Derived from Bias vs Secant(�), Zoom
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ECMWF Bias; Absolute, Bias Derived from Bias vs Secant(�), Zoom
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Bias Derived from secant(�) Dependence

� Should be independent of accuracy of ECMWF to first-order. (Needs

analysis)

� Shows very small biases where our confidence level is high.

� Rough agreement with better sonde data.

� Indicates significant absorber/scatterer at low altitudes, origin uncertain

� Now check how bias varies with surface temperature
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ECMWF Bias versus Sea Surface Temperature
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ECMWF Bias versus Sea Surface Temperature, Zoom
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Possible Approach

� How global are these biases? How does their spatial distribution vary

with channel? (See next few slides.)

� Biases in channels dominated by CO2 and H2O atmospheric emission are

small enough that they are plausibly due to spectroscopic uncertainties.

� Biases in channels in channels dominated by surface emission appear to

be caused by some unknown absorber/scatterer

� No work yet done to determine if these results are true over land

� As a test, we plan to remove biases derived from ECMWF secant(�) results

coupled with biases versus ECMWF SST in the forward model. We will

implement a “mystery gas transmittance” that is dependent on the SST.
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Voemel Early Results
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Schmidlin Early Results
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Conclusions

� Implement bias correction in the RTA, since these appear to be

transmittance errors.

� A lot of work remains to fully evaluate the special sonde data and lidar

data as a whole. We have also just received many new ARM matchups. If

these data agree with ECMWF biases versus secant(�) we may be in good

shape - for atmospheric channels.

� Continue to look for candidates for low altitude biases. These could arise

from a combination of factors, so may be hard to figure out.
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